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The filtrate was purified by DEAE-HPLC (eluted by a linear gradient of 50-500 mM triethylammonium bicarbonate buffer) to yield the fractions containing the desired nucleoside 5´-triphosphate. The fractions were collected and concentrated in vacuo. The residue of the triethylammonium nucleoside triphosphate was dissolved in HPLC grade methanol (100 µL) and precipitated by adding 0.6 M NaClO 4 solution in HPLC grade acetone (600 µL). The precipitated sodium salt was collected by centrifugation, washed with acetone (1.0 mL × 4), and dried under vacuum. 
2´-Deoxycytidine
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Preparation of ODNs
Sequences of ODNs using enzyme reactions were shown in Table S3 . The templates 7, 8, 13, and 14 were synthesized by the post-synthetic oxidation method (38). 
Single dNTP insertion reaction
For base recognition of modified nucleosides in polymerase-mediated chain elongations on DNA templates see the recent papers (44) (45) (46) (47) (48) (49) (50) (51) (52) . Table S4 . Table S4 . Range of enzyme concentration and time in this assay
Single dNTP insertion reaction using Vent (exo
The reactions were terminated by adding 30 µL of a stop solution (98% formamide, 20 mM EDTA). After being vortexed gently, the reactions were analyzed by electrophoresis with 20% denaturing polyacrylamide gel containing 7 M urea. The reactions were monitored with Fujifilm FLA-2000G. Relative velocity v was measured as the ratio of the extended product (I ext ) to the remaining primer (I prim ) using v = I ext / I prim t, where t represents the reaction time, and normalized for the lowest enzyme concentration used. The kinetic parameters (K m and V max ) were obtained from Hanes-Woolf plots. Each parameter was averaged from three data sets. These results are shown in Table 1 in the text. Table 2 in the text.
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Theoretical calculations
The geometries of cytosine N 3 -oxide and adenine N 1 -oxide were optimized at the HF/6-31+G** level using Gaussian 03 software (53) . The initial structures of the base pairs were generated by placing the two geometry-optimized isolated bases on a plane maintaining the distances between the hydrogen-bonded O and H, and N and H within 1.96-1.99 Å. The geometries of the base pair were optimized at the HF/6-31+G** level and the final energies were calculated at the MP2/6-31+G** level. ∆E = E(base pair) − {E(isolated base1) + E(isolated base 2)}. The basis set superposition errors (BSSE) were estimated by the counterpoise method (54). All structural figures were prepared using PyMOL (55) , and shown in Figure S4 . Additionally, to investigate other types of oxidized base pairs in DNA duplexes, the simulations were carried out using the AMBER 10 program package with the parm99SB. The initial structures of ODNs were derived from NUCGEN module embedded in AMBER. The atomic charges of the modified nucleobases were calculated by using the RESP/6-31G(d) charges (56) (57) (58) . DNA duplexes were solvated in a periodic box with a 10 Å buffer of water molecules explicitly described by the TIP3P model and neutralized, resulting in a concentration of added NaCl of approximately (59) . An initial optimization of 1000 cycles, the first 500 by steepest descent and the rest with a conjugate gradient method, was performed with the duplex constrained 500 kcal/(mol·Å 2 ), to relax the solvent. Then a further optimization of 5000 cycles with no constraints on the whole system was carried out to lead to a final relaxed geometry. The first equilibrations were carried out with a 10 kcal/(mol·Å 2 ) constraint on the duplex for 100 ps at constant volume, constantly increasing the temperature from 0 to 300 K. Next, the equilibrations were continued to 200 ps at a constant pressure of 1 atm, and the temperature were kept constant with the Langevin algorithm. The production simulations were performed for 2 ns with the Berendsen algorithm to maintain the temperature (60) . During the MD calculation, hydrogen vibrations were removed using SHAKE bond constraints, allowing a longer time step of 2 fs (61) . Long-range electrostatic interactions were treated using the particle mesh Ewald approach and 10 Å cutoff (62) . Molecular graphics images were produced using PyMOL (55) . The sequences of ODNs used in these simulations and the structures of the C O -G and A O -T base pairs obtained are shown in Figure S5 , S6. The C O -G base pair at 2300 ps ( Figure S5B , point i) was the main structure, and its hydrogen bonding manner and C1´-C1´ distances were almost similar to those obtained by the ab initio calculations. The structure at 1883 ps (point ii) was also observed as one of several structures in this MD calculation and was a transient structure. Since the C1´-C1´ distance of this base pair was shorter than one of the main structure shown in Figure C , the base pair was not a planar structure but had a distortional structure. In the A O -T base pair, the structure at 2300 ps ( Figure S6B , point iii) was the main structure Table S2 . T m values for DNA-RNA 14-mer duplexes containing 2´-deoxyribonucleoside N-oxides Table S3 . Sequences of template and primer ODNs using enzyme reactions Table S4 . Range of enzyme concentration and time in this assay 
